Stimulation of pancreatic acinar cell growth by CCK, epidermal growth factor, and insulin in vitro.
Effects of regulatory molecules on growth of mouse pancreatic acinar cells in culture were examined. The cholecystokinin (CCK) analogue caerulein and cholecystokinin octapeptide (CCK-8) each led to threefold increases in incorporation of [3H]thymidine into DNA. Gastrin, which interacts weakly with the CCK receptor, stimulated DNA synthesis, but only at much higher concentrations. In contrast, other secretagogues that utilize Ca2+ as an intracellular messenger, including carbachol, bombesin, substance P, and the ionophore A23187, did not induce trophic responses. Factors that affect intracellular cAMP concentration, such as secretin, somatostatin, VIP, DBcAMP, and forskolin, did not increase DNA synthesis in cultured pancreatic cells. Insulin and epidermal growth factor induced two- and threefold increases in [3H] thymidine incorporation into DNA, respectively. The effects of insulin were mediated via insulin-like growth factor I receptors. Steroid hormones had little effect on pancreatic acinar cell DNA synthesis. The stimulatory effects of CCK, insulin, and EGF were additive. The combination of caerulein, EGF, and insulin in a hormonally defined medium led to a tenfold increase in the incorporation of [3H]thymidine into DNA. These data indicate that CCK, EGF, and insulin directly increase DNA synthesis in pancreatic acinar cells.